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release of caffeine, si well as trie shewing gum to produced, it obtained by 
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cajaulatlon. agglomeration, and absorption. The coated caffeine is then co-dried 
W$en incorporated into the chewing gum, these panicles sre adapted to produce 
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BACKSgQUHP QF THS I 

The present 
for producing chewin 
invention relates to 
containing a high ami 
caffeine. The caff el 
gum tea been treated 
in chewing gum. 

$ in recent yi 
to controlling rel 



Invention relates to methods 

More particularly the 
roducing chewing gum 
it of stimulant known as 
that is added to the chewing 
control its rate of release 

? t ii i 

irs, efforts have been devoted 



characteristics of Various 
ngrediente in chewini gjom. Most notably, attempts 
ve been made to del% the release of sweeteners 
.d flavors in variouip qfiewing gum; formulations to 
hereby lengthen the fa tds factory tajewlng time of 



:he gwm. Delaying t| 
flavors can also avoid 
burst of sweetness ox 
chew^jag period. On t\ 
have been treated so 
release in chewing gv 
Besides swc 
require a controlled 
Stimulants such as ca 
however, stimulants 
readily. Caffeine ma| 
soluble matrix such tl 
the caffeine may be ri 
fast release of stimui 

[would allow chewing 
nd, with its fast rel 
timulant . 
I On the othei 

may arise because of 
Thus, a prolonged or 
would allow for the ufl 
low level of release 



ilease of 



setenere and 



ap undesirablb overpowering 
!lavor durinf the initial 
other hand some ingredients 
to increasf chair rate of 



ienare, othe: 1 dngredi^te may 
please from chewing cpjk. 
teine may be added to gum; 

hot generally released very 
be encapsulated in a water 
it* during the chewing period , 
j,eaaed quickly resulting in a 
as in 'a beverage. This 
&o be a carrier for caffeine 
to be an effective 



d, serio^ef taste problems 
U^jbitter nature of caffeine, 
iliptyed releafr of caffeine 

caffeine in gum, but the 
u $keep the fevel below its 

! 
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taste threshold and 
taste quality. Also,! 
individuals to more 
cause gastro- intestij 
Thus, then 
adding caffeine to 
me cham i ems . 

caffeine ui 




;NOS, 



£in u|S. Patent No. l,ij 
Chewing 
ant and to cc 
he a is disclose 
|, 345, 938 and in 
342,568. 

AlSO, two 
||7? 91-112450 ax 
-caffeine in chewing 

*' In Japanese 
019370 r caffeine is 
meal 'chawing gum to 

Caffeine ii 
coffee and tea, and 
coffafe or tea in gumgij 
Publication No. JF 9< 
Publication No. 94-01 
publication No. WO 95 
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The present 
producing chewing 
caffeine to control 
invention also relate 
produced. Caffeine 
formulations , replace 
The formulation may 
formulation containii 
moisture containing 
used in low or non-si 
a small quantity of 



it give chewing gum a bitter 
fslow release may allow some 
lily tolerate caffeine and not 

distress . 
ire specific advantages to 
ring gum by controlled release 

in chewing gum was disclosed 
|9i f C70. 
igntaining caffeine as a 
fatigue . anfe migraine 
l French Patent 
jt Genwny Patent 

ese Paten: Publications, 
91-251533; disclose use of 
to reduce Irowsixxess. 

r 

fPartent Publication No. J? 96- 
led to chewi *g gum as an after 
piace tooth brushing, 
■well known stimulant from 
ral patents disclose use of 
:h as Japanese Patent 
103911, South Korea Patent 
168, and PCT Patent 
J00038* 



ntiotn is | a method of 
physically modified 
lease, ^he prewmt 
tp the chewing gum to 
^e added tp sucrose type gum 
■% small quantity erf sucrose. 
^ low or high moisttire 
Ibw or highPamounttv^bf 

CaffeiAe may Al^BQ |>e 
gum f emulations, %4placing 
Ltol, mannitol, other 
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polyola or carbohydrates. Non- sugar formulations 
may include low or hifh moisture sugar free chewing 
gums f f 

Caffeine may be combined or codried with 
5 bulk sweeteners for u|e in chewing gum including 
|euerose, dextrose, £ rectos* and maltodextrins, as 
tvell^ae sugar alcohol* such as sorbitol , mannitol, 
l^l^ol, maltitol, l^t|tol, hydrogenated 

inated starch hydrolyzates . 
release rate noted above may 
ijelayed release. The 
modified release of c|f£eine is obtained by 
encapsulation, partiaf encapsulation or partial 
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15 



20 



30 



35 



'l^|ol < maltitol, 1 
visoniltulose and hyd 
I k; The modifi 
be a "fast release or 



coating, entrapment 
water soluble materii 
materials. The proci 
caffeine include spri 
bed fioating, coacei 
agglomerating and sti 
Caffeine may also be 
.wate%- insoluble mat< 
lin a multiple step px 
{processes or a combl 
tPrior to encapeulatic 
lecuftbihed with buiic si 
fdextroee , fructose , 
•sweeteners, as well 
sorbitol, mannitol, 
hydrogenated isomalti 
hydrolyzates , 

Prior to 
combined with high-ii 
but not limited to tl 
acesulfame K, sacchai 
glycyrrhizin, cycla 
and dihydrochal cones , 
along with a high-ii 
bitterness of caffied 
release with caffeii 

ii 



absorption with high or low 
I or water insoluble 
res for modifying the 
drying, spray chilling, fluid 
[Ion, extrusion and other 

ird encapsulating techniques, 
>*orbed onto an inert or 
1*1. Caffeine may be modified 
icees comprising any of the 
St ion of the processes noted, 
^caffeine may also be 
le$£ners including sucrose, 
lieibdoxtrin dr other bulk 

sugar alcohols such as 
jrUtol, maltitol, lactitol, 
\omtf and hydrogenated starch 

paulation, .caffeine may be 
pensity sweeteners, including 
it in, aspartame, alitama, 
acid and its salts, 
>fand its salts, stevioside 
Co- encapsulation of caffeine 
ttity a wee toner may reduce the 
-and control the sweetener 
This can improve the quality 
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of tha gum product afd increase consumer 
accfjptability , 

1 In additi 

I sweeteners, bitterne 
; gluconate, sodium a, 
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use of high- intensity 



may be combined wit) 
to reduce the overaJ 
and result in a gum 
consumer acceptabili 



^inhibitors such as sodium 
tfeate or other sodium salts 
$£feine prior to encapsulation 

tterness caused by caffeine 
oduct having increased 



USD PBKaiyrroi 

Caffeine 

variety of food pre 
chocolate, and varic 
know* as an effects 
and reduce drove inei 
bit&er taste. Thi 
impnpvea the flavor 
such^aa coffee and 

■fj When caff i 
levt^ of about 0.2% 
I intense bitterness t< 
throughout the chewii 
ueeda* the stronger 
which is about 5 mg 
bitterness is below 
readily discernible, 
are generally about 
mg) in a stick of 
caffeine is about the 
conventional cup of 
caffeine in stick 
a range of about 25 
package of gum would; 
caffeine, or the equJ 
strong cups of coffi 
jcaffeine bitterness 
jand lasts throughout-; 
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za 



a natural chemical found in a 
s such as coffee, tea, cocoa, 
fcther beverages. Caffeine is 
stimulant to increase energy 
Caffeine has a naturally 
mesa , however , actually 
reap t ion of some beverages 
mated beverages, 
is added to chewing gum at a 
Ibout S%, <|affeine imparts an 
the chewing 'gum that lasts 
period. Tie higher the level 
iitterness^: At about 0.2%, 
|*gS.7 gram stick, the 

ijthreshold limit and is not 
te limit* in chewing gum 
[4% (10 mg) do about 4% (100 

s The 60-60 mg level of 
level of caffeine fotind in a 

ee. The target level of 
a about 40 mg per stick, with 
mg, so Ghat a five stick 
tain about 200 mg of 
mt of Caffeine inJtwo 
fftowever, at this level 
Whelms the; flavor initially 
chewing p »riod. 
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with the c|jffeine release modified to 
result in a Cast release of caffeine with the 
chewing gum solubles fcand sweeteners, the bitterness 



can be effectively r^j 
sweeteners can be bl< 
at the same time, th\ 
effect. Other chemii 
be blended with caffi 
Caffeine il 
substance and, there 
relays* from chewing 3 
in w$ter at room ten 
at 89*C and 40% soli 
give* caffeine a mod4 
belo*: 



iced. If high- intensity 
led with caffeine to release 
too can reduce the bitterness 
lis that inhibit bitterness may 
tne to also reduce bitterness, 
'not a highly water soluble 
pre, has a moderately slow 

Caffeine is 2,1% soluble 
irature, 15% soluble in water 
|e in boiling water. This 
lately slow release as shown 



Chewing Tim 

0 min 
5 min 
10 min 
20 min 
40 min 



Generally, 



50% is released, whi 
gum after five minut 
almost 90% of caffei; 



; and mixed in the gum r 
jat room temperature, 
j normal crystalline si 
'irate as shown above. 

Caffeine 
citrate, caffeine ec 
salicylate, which ma] 
bitter than caffeine J 



cagfelnfc Rfleaat 
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ifchly water ;aoluble 
ingredients are abou#8$-90% released after only 
five minutes of chewi For caffeine, only about 

the other 50% remains in the 
of chewing. After 20 minutes 
la released. 



ffven if cat eine is dissolved in hot water 



when the gum is cooled or kept 
afj^eine nay return to its 
: el and release at thf same 

■I ! t i 

:|compoui^is puch as faff eine 
liibenzoatej caf feiap sodium 
-more vatejr solubl^ and less 
iy also be encapsulated or 
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entrapped for controlled release in accordance with 
the present invent ic^. 

Caffeine can be added to chewing gum as a 
powder, as an aqueoujjjp dispersion, or dispersed in 
glycerin, propylene glycol, corn syrup, hydrogenated 
starch hydrolygate, or any other compatible aqueous 
dispersion. | 

,. For aqueouf dispersions, an emulsifier can 

alsci^'be mixed in thcjNblution with the caffeine and 
the^mixture added toga chewing gum. A flavor can 
ali#be added to th^caf f eine/emufrsif ier mixture. 
Th*$ emulsion farmed f*n be added to chewing gum. 
Powdered caffeine ma£ also be mixed into a molten 
chewing gum base during base manufacture or prior to 
manufacture of the g$m. Caffeine may also be mixed 
wit& base ingredient^ during basej manufacture. 

As stated previously, caffeine releases 



8 lowly from chewing 
mastication of the 
in water. Physical 




during the early stages of 
because of. its low solubility 
if ications, of the caffeine by 



encapsulation with a|highly water soluble subatrate 



willsi increase its rafbase in chewing gum by 
increasing the solubility or dissolution rate of 
caffeine. Any standard technique which gives 
partial or full enca§eulation of the caffeine can be 
use*: These techniques* include, but are not limited 



to, spray drying, 
| and coacervation. 
| may toe used indivi 
£ in any combination i 
- preferred technique 

spray drying. 

Caffeine may al|b be encapsu 



to give a delayed reJj 
even release of caffc 
bitterness over a lc 
easily with longer li 
Caffeine may be enca 
specifically high-inj| 



spgay; chilling, fluid-bed coating 
TpeaSa encapsulation techniques 
ly in a single step process or 
^multiple fltep process. The 
r fast release of caffeine is 

ated or entrapped 
e from chiwing gum. A slow, 




Lne can give 



a reduced 



period of flime and blend more 
Iting flavor* and sweeteners. 

ilated with sweeteners, 
insity sweeteners such as 
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thaumatin, dihydrochfclconea, acesulfame K, 
aspartame, sucraloae, all tame, saccharin, and 
cyclamates. These c|in also have the effect of 
reducing bitterness Additional bitterness 



e combined with caffeine and 
reduced bitterness with delayed 



inhibitors can also 
sweeteners to give 
release caffeine. 

The encapti|J£tion techniques described 



9 



| herein are standard 
0 giv£ varying degreei 
coating, depending 
in {jihe process. Gei 
high organic solubi; 
properties and low 
delayed release of 
have high water soli 
Such low water- sol; 
acrylic polymers ai 
polymer! polyamides,* 
polyvinyl acetate 
and waxes . Al thougt 
possible for encaps\ 
only- food -grade matt 
standard food-grade 
film formers but not 
Zein. Others which 
film formers, are 
wide range of eel lull 
cellulose, methyl c< 
cellulose, and hydrc 
dextrin, gelatin, ai 
ingredients , which 
use, may give a fast 
encapsulant for cafl 
acacia or maltodexti 
and give a fast rel< 

The amount! 
material on the caff< 
of time for its rail 



soating techniques and generally 
lot coating from partial to full 

tjihe coating composition used 
irally, compositions that have 
\ty, good film- forming 
|iter solubllijty give better 
pffeine, while compositions that 
jility give better fast release. 

Lity compositions include 
peopolymers , carboxyvinyl 

Uyetyrene, polyvinyl acetate, 
Late, polyvinylpyrrolidone 
ill of these materials are 
ition of caffeine sweetener, 
Lais should be considered. Two 
)« r ting materials that are good 
*ejj:er soluble are shellac and 
rij^more wate^r soluble, but good 
trials like agar, alginates, a 
•e derivatives like «rthyl 
Lulose, sodium hydrojiymethyl 

apylmethyl cellulose, 
modified starches. 'These 
generally approved lor food 
Lease when used as an 
Lne. Other encapsulints like 

can also encapsulate caffeine 
ler rate of caffeine in gum. 

coating or encapsulating 
ie may also control the length 
i : from chewing gum. 
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Generally, the higher the level o£ coating and the 
. lower amount of active caffeine, the slower the 
I release during mastifcation with low water soluble 
■ compositions. The release rate is generally not 
instantaneous, but gradual over an extended period 
of time. To obtain the delayed release to blend 
with av gum's flavor release, the encapsulant should 
be #nttnimuxn of abou$iO% of the poated caffeine. 
Preferably, the encajsulant should be a minimum of 
about 30% of the coaled caffeine, and most 
preferibly should bet* minimum of^about 40% of the 
coae#d| caffeine. Depending on the coating material, 
a higher or lower ameitint of coating material may be 
needed* to give the dfc|^ired release. 

Another method of giving a modified 
releas^ of caffeine |e agglomeration with an 
agglomerating agent ^c* 1 partially coats caffeine. 
This method includes jjphe step of mixing caffeine and 
| an agglomerating agei)ft with a small amount of water 
| or jfJlMtnc, The mixjjw is prepared in such a way 
jas^ have individua^wft particliin contact with 
feachf other so that a Partial coatfcg can be applied. 



After the water or 
is ground and used a 

Materials 
agglomerating agent 
encapsulation menti 
the coating is only 
caffeine is not very 
agglomerating agents 
increasing caffeine 
the better agglamera 
are the organic pol 
copolymers, polyvinyl 
waxes, shellac and Z 
are not as effective 
are the polymers, w< 
be used to give some 
agglomerating agents 





vent is removed, the mixture 
a; powdered, [coated caffeine. 
l£ can be used as the 
jthe same afa ' those used in 
^previous lvj. However, since 
partial encapsulation and 
ter soluble, some 
e more effective in 
ease than others. Some of 
agents^ for delayed release 
like aiprylic polymers and 
estate, fcolyvinylpyrrol idone , 
" Other agglomerating agents 
giving a df layed release as 
||ahellac aid Zein, but can 
fired reXeaoe. other 
give a fust release 
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include , 

widfe range of watei 
liltfe ethyl cellule 
hy&oxymethyl celli 
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limited to, agar, alginates, a 
^soluble cellulose derivatives 

methyl cellulose, sodium 
lot* , hydroxypropylme thyl 
cellulose, dextrin, |geiatin, modified starches, and 
vegetable guxna likdlguar gum, locust bean gum and 



aof 



catjrageenin . sven 
ia >pnly partially 
costing is increac 
10 caffeine, the relei 
modified for maatii 
in it he agglomeratf 
5%i Preferably, t) 
ab^fUt 15% and more 
15: opn rfhe agglomeratii 
^ a§T|igent may be nc 
a#J|a£feine. 
| |t Caffeine 
prqeeas or a multij 
encapsulated with 
. pri^iously and the 
agglomerated as pr< 
aa^peulated/aggl< 
coi$3.d be used in 
25 release of caffeini 
In anotiw 
caffeine may be abi 
which is porous ancj 
of the porqus compc 
30 absorbing caffeine 
silicas, silicates, 
beads or microbeadc 
hydroxides, includii 
all: of which result^ 
35 i caffeine. Other waf 
amorphous sugars suj 
sucrose, alditols 
spray- dried materii 
caffeine. 



lough the agglomerated caffeine 
ited, when the quantity of 
Compared to the quantity of 

of caffeine can also be 
:idn. The lfevel of coating used 
product is a minimum of about 
coating level is a minimum of 
referably about 20%. Depending 

rent, a higher or lower amount 
?C to give tjie desired release 

•4 i . 

ijf.be coated* in a two* step 
step process. Caffeine may be 
.pt the materials as described 
encapsulated caffeine can be 
Lously deacr|k|ad to obtain an 
cated/caf feine' product that 
riRg gum to give a delayed 

^embodiment of this invention, 
onto another component 
some entrapped in the matrix 
It. Congaon materials used for 
Lude, but are not limited to, 
tsarmaaorb clay, spo**geli)ce 
amorphous carbonates and 
pluminum and calcium lakes, 
delayed t release of 
oluble materials including 
J&e spray- dried dextrose, 
Vegetable gums and other 
-result in i faster release of 

? \ ; 
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Depending on the type of absorbent 
materials and how it Ha prepared, the amount of 
caffeine that can be| loaded onto the absorbent will 
vary. Generally matf rials like polymers or 
spongelike beads or Jiicrobeads , amorphoue sugars and 
alditols and amorphofo carbonates and hydroxides 
absorb about 10% to fbout 40% of the weight of the 
absorbent. Other materials like silicas and 
pharmasorb clays mayfbe able to absorb about 20% to 
about 80% of the weight of the absorbent. 

^ The general procedure f br absorbing 
caffeine onto the abSorbent is as fallows. An 
absorbent like fumedletlica powder can be mixed in a 
{ pow^fer blender and a£ aqueous solution of caffeine 
canibe sprayed onto *mf. powder as 
Theiaqueous solutioujEcan be about 



mixing continues. 
1 to 2% solids , 



andjfrigher eolid levels to 15-30% may be used if 
temperatures up to v|*C' are used.! Generally water 
is the solvent, but ftther solventb like alcohol 



could also be used ij 
the powder mixes, t 
powder, spraying I 
damp 1 . The still fr< 
the mixer and dried 
solvent, and is thei 
site. 

After the 
onto an absorbent, 
coated by encapsulation; 
encapsulation may b< 
composition used in 
may be obtained by 
spray drying, spray 
coacervation, or anj 
partial encapsulate 
agglomeration of thi 
any of the material! 

Another fc 
entrapment of an in; 



approved for use in food. As 
liquid is sprayed onto the 
[stopped before the mix becomes 
flowing powder is removed from 
remove the water or other 
round to a specific particle 

tffeine is absorbed or fixed 
leffixative/caf f eine can be 



Either full or partial 
depending on the coating 



«f process . 
i$$ng with a 



Pull encapsulation 
■ polymer as in 
tilling, fluid- bed coating, 
?ther atanda rd technique. A 
oiir coating :an be obtained by 
fixative caffeine mixture using 
tecussed above, 
of encapsulation is by 
tent by fiber extrusion or 
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fiber spinning into 
ueed for extrur ion a 
cellulose, polyethyl 
polymers. A process 
extrusion is dieclov 



10 i 



polymer. Polymers that can be 
BVAC, hydroxypropyl 
!( and other types of plastic 
f encapsulation by fiber 
in 0.8. Patent No, 4,978,537, 
which is hereby incorporated by reference. The 
vate^ insoluble, poly&r^may be preblended with 
" ? ^extrusion, or may be added 

ted. As the extrudate is 
^mall fibers that are cooled 
$t encapsulation/entrapment 
long, delayed release of an 



15 



20 



25 



30 



15 



caffeine prior to f 
;af!^r the polymer i 
extcuded, it result 
an<J aground. This t 
generally gives a 
active ingredient . 

*' The four 

modified release of 
by spray drying, fl 
and soacervation to 
encapsulation, (2) 
encapsulation! (3) 
gives partial enca 
an ax t rude d compo 
in any usable mann 
caffeine and modifi 
the .release of caf 
invention. 

A method 
chewing gum ingredi? 
dusting compound of 
dusting compound ma 
chewing gum as it 
dusting compound se 
chewing gum product 
as it is wrapped, 
wrapper after it 1 
The rolling compou 
combination with 
starch, calcium ca 
acceptable substan 
rolling compound c 



Jbds of ueejtjs obtain a 
feine are:j(l) encapsulation 
bad coat in*, spray chilling 
,ve full or partial 
lomeration to give partial 
ition or absorption which also 
ation, and (4) entrapment into 

These four methods, combined 
rhich physically isolates 
its dissolvability or modifies 
are included in this 

* j 

i ol a ting daffeine from other 
^is to adcf caffeine to the 
Chewing gurt. A rolling or 
|be applied to the surface of 
teamed. Thije rolling or 
Mr to reduce sticking of the 
machinery as it ie ; : formed and 
(■ticking! oi r the product to its 
tpped and is being^fVOfed. 
jfcojRprises? caffeine powder in 
ikol, sorbitol, eucrise, 
te, talc, other orally 
'"or a codfcination thereof. The 



ittutes 1 £%oni about 0.25% to 
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about 10%, but preferably about 1% to about 3% by 
weight of the chewing gum composition. The amount 
of caffeine powder a<j|ded to the rolling compound is 
about 0.05% to about ;20% of the rolling compound or 
about 5 ppm to about 12QQ0 ppm of the chewing gum 
composition. This mitlipd of using caffeine powder 
in the chewing gum a^lc^s Cor a lower usage level of 
caffeine, gives the '|^£eine a fast release rate, 
reduces caffeine bitifelfcePB when used with 
10 sweetener s. and reducis W eliminates any possible 
reaction of the caff§in# with gumlbkse, flavor 
components, or o ther| component s, yielding improved 
■helf stability. § 

Another ma|hod of isolating caffeine is to 
use it in the coating/panning of a pellet chewing 
gum. Pellet or ballfgum is prepared as conventional 
chewing gum, but for|ed into pellets that are pillow 
shaped or into ball*| The pellets/balls can then be 
sugar coated or panqftd by conventional panning 
techniques to make ttunique augar coated pellet gum. 
Caffeine is very sti#l*r but not highly water soluble 
ami can be easily difcp«rsed in a sugar solution 
prepared for sugar p|«»ijLng. Caff sine can also be 
added as a powder bt^a^d with ot ler powders often 
25 ' used in some types c&; conventional panning 

procedures. Using CKfeine isolates it from other 
gum ingredients and ipodifies its release rate in 
chewing gum. Levels! of caffeine fnay be about 100 
ppm (0.01%) to about§2S,000 ppm (3.5%) in the 
30 coating and about 5q|ppm (0.005%)f to about 10,000 
ppm (1%) of the weig§t of the chewing gum product. 
The weight of the editing may be about 20% to about 

the finished gum product. 
Spanning procedures generally 
.t-recent advances in panning 
of v other carbohydrate materials 
to be used in the p^e^ of sucrosje. Same of these 
components include, ^ut are not limited to, 
dextrose, maltose, Bplatinoee, x4litoi, lactitoi, 



120 



35 



■ i 



50% of the weight o 
Convent io: 
coat with sucrose, 
have allowed the us 
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hywgDgenated isomaltul 
a cqffibination thereof 
blended with panning 




10 



and other new additols or 
leee materials ray be 
Lfiere including, but not 
limited to, gum arable j|$naltodextr ins, corn syrup, 
gelatin, cellulose typf|roaterials like carboxymethyl 
cellulose or hydroxymetftyl cellulose, starch and 
modified starches, vegetable gums like alginates, 
locust bean gum, guar gran r and gum tragacenth, 
insoluble carbonate*; l£|e calcium carbonate or 
magnesium carbonate an^talc. Antitack agents may 

jj modif ierfe .which allow for 
^carbohydrates and sugar 



als# be added as pan** 
theiuae of a variety*^ 



15 





20 



i 



25 



ols in the development of new panned or coated 

ly also be added with the 
iffeine to yield unique 



products . Flavofc 
coating and wi|h 
pz&fiict characterise! 

Another t; 
iebiate caffeine frcgr 



pan coaling would also 
chewing* gum ingredients. 
Tt&i technique is refeped to as fcilm coating and is 
mor* common in pharapc|^ticals than in chewing gum, 
b\ft|procedurea are a|ia|par. A film like shellac, 
Zeia, or cellulose- material ki applied onto a 
p&LJet-type product If oming a thia*film on the 
surface of the prodi^tlp The film is applied by 
mixing the polymer, ^|jiasticizet ind a solvent 
(pigments are optios|iX^$and spraying the fixture 




30 




35 



onto the pellet eurfa 
conventional type — 1 
advanced side- vent edf p 
like alcohol is used?, 
to prevent fires aru£ 
equipment must be ustodt^ 
Some film pof: 
solvent in film coati 
research and in filot 
the problem asaocia€p 
solvents in coating^ 
possible to apply aqj& 
chewing gum product 



Thia is done in 
equipment, or in more 
ing pans. When a solvent 
ra precautions are needed 
osiona, and specialized v 



irs can use wateqf as the 
Receint advances in polymer 
:ing tech aology eliminates 
|ith the use of flammable 
ise advances makofit 

films tb a pelift or 
:hough cajfieine ie not 



i 
i 



m 
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Ly water soluble, it may be added to this 



10 



20 



aqueous film oolution and applied with the film to 
the ^pellet or chewing gum product. The aqueous 
film, or even the alcohol solvent film, in which 
caffeine is dispersed «f|y also contain a flavor 
along with the polymsr and plasticizer. 

The previously described encapsulated, 
agglomerated, or abeor$*d caffeine may readily be 
incorporated into a charting gum composition. The 
remainder of the chewiijg gum ingredients are 
noneritical to the preipnt invention. ,That is, the 
coated particles of caf|eine can be incorporated 
isjfcit conventional che^pg gum formulations in a 
ccBj#*ntional manner.^ ^ated caffjeine may be uaed in 
a **#gar chewing gum .orfa sugarleajs chewing gum. The 
coated caffeine may bepjsed in either regular 
chewing gum or bubble ^m. 

>; In general, ^chewing gjua composition 

typically comprises ^^ter-solutae bulk portion, a 
wati;r- insoluble chew^bif gum baser portion and 
typically water- inealubie flavoring agents. The 
water-soluble portic^ ^Leaipates trith a portion of 
the ^flavoring agent ffvair a period of time during 




25 



chairing. The gum ba*S 
mouth throughout thef 

The insol 
elaetomere , resins , 
and: inorganic fillet*. 




rtion is retained in the 

t 

base generally comprises 
and oils, waxes, softeners 
lastomere may include 



polyiaobutylene, ieobut^lene-ieoprene copolymer and 



30 



35 



fltyyene butadiene 
such as chicle. Reslnj 
terpens resins. Pats 
in the gum bass, inc?L 
partially hydrogena 
butter. Commonly 
microcrystalline and£ 
and caraauba, Acco 
of the present inve: 
constitutes betwee; 




as wpll as natural latexes 
nclud^e pblyvinylacetate and 

oils may also be included 
g tal-lowf, hydrogenated and 
getable E*ile, and cocoa 

waxes Include paraffin, 
ral wiaxe i such as beeswax 
to the preferred embodiment 
the ins »luble gum base 
5% apd jlbout 95* by weight 
I < 4 
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of the gum, More preferably the insoluble gum base 
comprises between attDut";iO% and about 50% by weight 
of the gum, and most preferably between about 20% 
and about 35% by weight&of the gum. 

The gum baae ^typically also includes a 
filler component* The filler component may be 
calQium carbonate , magxgbaium carbonate , talc, 





clum phosphate 
coraptitute between af* 
of? the gum base. Prp 
alsofit 5% to about Sflfr 
I Gum bases t 

softeners , including 
glycerol triacetate^ 
contain optional ingrei 
colors, and emulsif 1**9$ 



e like. The filler may 
5% and about 60% by weight 

ly, tha filler comprises 
weight c£ the gum base, 
cally also contain 
cerol monpstearats and 
ther, gqnibases may also 
nts such im antioxidants, 
The pre pint invention 
contemplates employi^gf^ny connexcially acceptable 
gum -bass, i M : 





le portion of the chewing 
softeners , sweeteners , 



The water^f 

gum. may further c 

flavoring agents andlea|jbinationa5 thereof. 
Softeners are added ^q||ha chewing gum in order to 





optimize the chewa; 
Softeners, also knowp 
plasticizing agents ^g: 
about 0 . 5% and about- 1 
gum. Softeners cont 
invention include 9lffi 
combinations thereof 4 C 
solutions such as thoi 
hydrogenatsd starch 
combinations thereof?] 
binding agents in 

As mentioi 
the present invent Iq© 
sugarless gum forwuJ 
generally include si 
consnonly known in tl 
comprise, but are n< 



and mbutK feel of the gum. 
the art as plasticisers or 
rally:; constitute between 
by weight of the chewing 
ted bjy the present 
n, Idcitnin and 
rther, aqueous sweetener 
containing sorbitol, 
ilyzatjes , corn syrup and 
be used is softeners and 

>ove, the coated caffeine of 

be ujbed in lugar or 
is. SUgar sweeteners 
ride ^containing components 
iwing gum' art which 
Lted to, 'sucrose, dextrose, 
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maltose, dextrin, driedfinvert sugar, rrutoee, 
levjjloee, galactose, ca|n syrup solids and the like, 
ai< ** or in combination. Sugarless sweeteners 
ia<§fcude components wi5j}t? aveetening characteristics 

the commonly known sugars 
t limited to, sugar alcohols 
ol, xylitol, hydrogenated 
titol and the like, alone or 




10 





{ 5£ btft* which are devoid 

(and comprise, but are 
such as sorbitol, ma 
starch hydrolyzates. 
i&lmy combination. 

Depending 
sa profile and a 
coaled caffeine of th 
in combination *w, 
sweeteners or with hi 
15 with other materials 
I A flavor!^ 

therchewing gum in an 
Z rof about o.i% to atodi 
O.Sf to about 3%, by. 
20 i flavoring agents may c 
sy^|hetic flavors, or 
b\i|not limited to oiJ 
f dpfts such as citrus 
peppermint oil, sp< 
wiiififtrgreen, anise, 
f flatforing componente ; 
in gums of the present 
the art will recognise^ 
flavoring agents may bp 
30 acceptable blend* Al]i 
blends are contemplated 
Optional ingr< 
emulaifiera and phai 
to the chewing gum. 
33 in general, 

sequentially adding that 
ingredienta to a contserfcj 
in the art. After ti 
thoroughly mixed, the/' 



►e particular caffeine 
stability needed, the 
iresent invention can also be 

uncoated high-potency 
^potency aveeteners coated 

by other techniques, 
ant may alao be present in 
iunt within the range of 
10%, preferably from about 
rht of the gum. The 
►rise essential oils, 
:tures thereof including, 
erived from plants and 



.e, fruit 



oil, cl rute oil, oil of 



25 



;he like. 



essences, 



Artificial 



lso contemplated for use 
■ention. Those skilled in 
it naturil: and artificial 
ined in any sens orally 
h flavors and flavor 

the present invention. 
Lents such as colors, 
ileal agents may be added 



ring gum is manufactured by 

irioua chewing gum 

Illy available mixer known 

pcedients have been 

rmass is discharged from 
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E the' mixer and shape 
I bK- foiling into she 
extruding into chi 

Generally, 
5 * f irp t melting the 
running mixer, Thfel 
mixer itaalf. Col< 
added at this time 
also be added at tl 
10 portion of the bul) 
the bulking agent 
flavoring agent is 
portion of the bul) 
of the present invc 
the final portion o| 
been added. 

J The entiri 
,taJce* from five to 
^mixing times may sc 
^killed in the art 
veriftiona of the 
followed. 

* 



25 



15 



30 



The follow 
and comparative e: 
explanation and illi 

The formuijj 
varioua sugar fornruJ 
added to gum after 
aqueous type solvent 
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|o the desired form such as 
ad cutting into sticks, 
casting into pellets, 
ingredients are mixed by 
|se and adding it to the 
may also be melted in the 
smulsif iera may also be 
>ftener such as glycerin may 
i, along; with syrup and a 
yent. Further portions of 
en be addfd to the mixer. A 
illy added with the final 
gfent. The coated caffeine 
is preferably added after 
king agent and flavor have 

Ug procedure typically 
In minutes, but longer 
jte be required. Those 
fecognize {that many 
described jprocedure may be 



dies eft the invention 
ire provided by way of 
Lon , i 

ited in Table l comprise 
which caffeine can be 
liseolved in various 
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Sugar 

Qum 1**b 

31yc«rin 

Corn 
Syrup 



1 



if .2 

1.4 



Lecithin ^ 6. a 




0.9 



0.5 



0.2 



3.0 



« a 



*xa«pl 

19.3 
0.0 
13.9 

! It 

0.3 



teaa^la 

9 



€0.1 

0.0 
12.9 



6 



58 3 
19.2 
1.4 



10 



15 



Example l 
added directly to t> 
| j, Example 3 
can be |liasolved in 
solu|iqn, and added 
Example 4 
can be dissolved in 
glycol, making a 5.01 

Example 5 
can be dissolved in 
making a 5.0% solutic 

Example 6 
:an be dissolved in 
■oluttion, and added 



0.3 



0.9 



4.0 



0.2 



0.9 



30.0 



Caf fei 4 powder can be 

.0 g por ;jkm of caffeine 
,0^g hot wat m, making; a 10.0% 

■ 1 V 

0 graft portion of caffeine 
K^^gfram of hot propylene 
i c ion ^ Band ad$ed to gum. 
0 grajft portibn of caffeine 

un of hpt glycerin, 
id added to gtyn. 
1 5 gsap portion of caffeine 
>ra efylupi making a 2.5% 



In the nextl,exipple» ef 



formulation, caffeinefca 



20 



and emulslfiers can 
solution. Example mi 
dissolving 10 grama 
water and adding 5 gjj 
hydrophi lie- 1 ipophil if 



tiofthi 



ff«inje|in 
>f v «9$si 



sugar gum 
vedtin hot water 
aqjteout 



hi ferepared by 



$?aa* hot 
ibrf of various 



LancetfHLBf values to the 
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BOluxifn. The mixtu»^ y can then be used in Che 




Bmuliif&r 

water 

Mixture! 



?l6B 13-18 
Examples ?-l2* 
can be mixed 
Lne solution aa$ 
to the gum b$t 
Caffeine c^jjp 
baai»ingredient8 . at* 



IS 





same as the formulations 
specttvejy, except that the 
her with 1 the aqueous 
leified Before adding the 

so be blinded intp* various 



cal base 



Polyvinyl arc^te 
Synthetic &i|j*r 

" i 



i 

f orxnulai ia as 



20 




t carats 

* \ 



Paraffin Wax 

Pat jk r 

Glycerol 

Tarpane X_^,. ^ , 
Calcium Caj#mit« F: 



... X 



13 j< 

3 

5 
27 



100% 



BXaVJpl 
• 


BX4Ug>l 

• 


BXaU^ll 

• 

11 


IXAOpl 
• 

12 


50.7 


50.7 


50.7 


50.7 


19.2 


19.2 


19. 2 


19.? 


!*.» 


13.9 


19.9 








1.4 


1.4 


9.9 


9.9 


9.9 


9.9 


0.9 


f 0.5 


0.9 


0.9 


5,0 


5.0 


5.0 


5.0 


HX*a* 


kx*s-6 


KXJU9 


HLB.12 
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jfe ; The individual! 
softened priot to choir 
manufacturing proceaa. 
component, caffeine can 
the prfcsoftened base/cal 
make the finished base, 
caffeiiae can be mixed tj 
ingredienta, and the 
used in making a have, 
caffeine can then befui 
the iltypical baae fiorau] 

Hxample 19* 
maJce the baae is 98*?p< 
caffeine, * 
[\ Example 20* 

mek$ the baae is 98% 1< 
2% ^effeine. 

Example 21 



20 



25 



30 



aase components can be 
lition in the baae 
the preaof tened baae 
added and mixed, and then 
line blend can be added to 
cn the fqllowing examples, 
it with one of the baae 

ingredient can then be 
_ ingredients blended with 
at the level a indicated in 
febove. 

U terpene resin used to 
;erpene res in and 2% 

M polyvinyl acetate uaed to 
?M.w. polyvinyl acetate and 

paraffkn wax uaed to make 



theibaae ia 96% paraffmwax and 4% caffeine. 



• Caffeine may 5 
L<|te gum baae. 
\ f Example 22 
with 99.5% of a gum 
typical formula. The 
end of the process aft< 
are^ added . 

The samples 
caffeine added to dttti 
be evaluated in a augai 
as follows: 



so be ac^ded to an otherwise 

ne can be mixed 
e above listed 
be added near the 
ther ingtedienta 

■ i- 

finished baae made with 
int base componenta can then 
type chewing gum formulated 
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fF— ?n ■ and 23) 



■3& 



Sugar ; 

1,^ 



Baa* 



55.3 
19.2 
13.4 

1.4 

i 

9.9 



The cheorejti^l l«vei ofc caffeine In the 

t ed gun is o.lfi; 

Ueing the £o|iowing I ot rwlatioa o* a sugar 
,r-£ree gum, a*v»iety o£ «acapaulae*d 
m samples caj$1wevaluaied| 
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Sugar 




'^Sorbitol 

[Sugar 

j ! M*nnitol 

4 Gum Base 

til glycerin 

;|corn Syrup 

jycaein brand 
tydroganatad 
Starch 

Kydrolyzates 



» Di&xtroae 
Monohydrate 

j Peppermint 
I Flavor 
;Active Caf feir 



j : For spray 
aqueous or alcohol lei 
but preferred levels 
Hatred. 
10 i Example 23^ 

sucralose powder ml: 
an alcohol shellac 
of 101. 

Example 2* 
15 : caffeine powder mi3 
j an appropriate ratijj 
solution at 10% soli 

Example 
caffeine powder mi? 
20 an alcohol/Zein ca1 
Example 2i 
caffeine powder mis 



«f .8 



54.7 

20.0 

1.4 

12.0 



10*0 

0,9 
1.0* 



ig, the Sflida level of an 



Ration can 



be about 5-30%, 



indicate^ in the examples 

got. JheUac, 2 0% active 
ia opined by apray drying 
ne aoiut Lon at t<jtal solids 



ici .ac, 




in id 



50% active 
by spray drying 
■tellac CHffjfaine 



70% ZpiE , 30* 
{ia ob«in sd by spray drying 

aolutfioi at 10% sol Ida. 

40% BheMac, 6 0%| active 
lis obtiiiJsd by riUid-bed 

i T 

! ! 

I i : 
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coating caffeine with In alcohol/uhellae solution at 

ii 

30% solids. :* 

Example 27 4 A 60% shellac, 40% active 
caffeine, powder mixtu^ ia obtained by f luid-bed 
coaciftg caffeine with |uv alcohol/ehellac eolution at 
30% solid* 



Rxample 28 ^J^40% Zein, 60% active 



baff^jLne powder mixt\ 
:oatiiig caffeine witfr| 
10 25% aplidB. 

\ Example 29 

caffaiinis powder mixt\ 
chilling a mixture oV 
f Example 30 
15 caffeine powder mixt\ 
chilliing a mixture 

Example 31 
caffeine powder mixt\ 
a hot aqueous mixtui 
20 in an aqueous, high-] 
10% eolide, 

] ■ Bxample 32 
caff fine powder mixt 
^coating caffeine 
L2,:o4: 8*in diepersic 
-;.§ Example 33V 
Ucti^e caffeine pc 
drying an alcohol /el 
fluid -bed coating the 
3 0 second coating of al< 
Example* 
complete encapsulate 
of caffeine sweetenei 
sugarless gum formuJ 
35 levels of coating 
release of sweetenea 
coating. 



obtained by fluid-bed 
llcohol/Zein solution at 

■■"'5 

SAa 85% wax, $15% active 
is obtained by spray 
>lten wax and caffeine , 
;A 70% wax, $0% active 
is obtained by spray 
alten wax and caffeine, 
70% zein, 30% active 
is obtained by spray drying 
it caffeine and Zein dispersed 
(pH of 11.6-12.0) media at 

A 20% Zein, 80% active 
is obtained by fluid- bed 
aqueous, high-pH (pH-11.6- 
_ 10% solidis. 
^ 20% Zein,f 20% shellac, 60% 
fikxture is bbtained by spray 
like caffeine) mixture and then 
t spray dried product for a 
ihol and Zein. 

jto 33 would kll give nearly 
and would delay the release 
;when used id the sugar or 

ton in Tatol^ 4. The higher 
pSgive a longer delayed 
the lower levels of 
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Other poll 
and>J$*ed in coating 
ffeine. 

Example 34 
ne powder mixt 
gelatin/caf fed 
Example 35 
OSe (HPMC) , 10\ 
ed by fluid-b« 
s solution of 
# Example 3< 
caffeine powdij 
a hot aqueous : 
extrin at 3 0% 

Sxaznple 37 
ne powder mij 
g caffeine wit 
at 30% Bolide. 
The coated 
en used in the 
give a fast re 
with malt odea 
37, when used- 
show very fast, 
ared to cafffi 
Caffeine cc 
e rated caffeine 
caffeine release, 
prepared as in the fc 
Example 38 
cellulose (HPMC) , 851 
is prepared by agglc 
blended together, wit 
resulting product beJ 
Bxample 39 
caffeine powder mixtv 
saffeine and gelatin; 
>ein^ added, and the 
uid ground . ' 
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:s that are more water soluble 
ild have a faster release of 

80% gelatin, 20% active 
alls obtained by spray drying 
solution at: 20% solids. 

30% hydroxypropylmethyl 
Lffeine powder mixture is 
jjjgating caffeine with an 
at 10% solids. 
50% maltc^txtrin, 50% 
^mixture is obtained by spray 
llution of caffeine and 

tide. 

>k 40% gum arable, 60% active 
is obtained by fluid-bed 
aqueous solution of gum 

rffeine from Examples 34 and 
tewing gum fpnnula in Table 4, 
i of caffeine. The product 
and gum arable in Examples 
lithe gum fojpnula in Table 4, 
saae of caffeine in chewing 
let. added directly. 
Id/ also be used in gum as an 
:c£ give fasti or delayed 
^iterated caffeine can be 
ring examples: 
15% hydrojcypropylmethyl 
letive caffeine powder mixture 
iting caffaina and HPMC 
iter being added, and the 
dried and ground, 
MS;15% gelatin, 85% active 
is made by agglomerating 
tended together, with water 
^suiting product being dried 



> ; ■ 




ur i if A i 



fc Bxample 4Q 
I caff|ine powder mixtv 
line with an all 
and drying and^ 

Bxample 41 
Lna powder mixtv 
Lne with an al( 
ic, and drying 
let. 

Sxainple 42^ 
Lne powder mixt 

and caffeine" 
baiag added, 
and ground . 

Bxample 43 
Lne powder mixtv 
Lne and Zein d: 
at 15% solids,* 
dried and grc 
Bxample 4- 
Lne powder mixtt 
Lne and molten 
«th# jffeeulting product 

f' Sxample 45 
caffeine powc 
agglomerating a blei 
then f adding water, di 
i All of the' 
any of the following 
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A 10% Zein,. 90% active 
is made by agglomerating 
iol solution containing 25% 
Lnding the resulting product. 
A 15% shellac, 85% active 
e. is made by agglomerating 
}Ol solution containing 25% 
fc grinding the resulting 

A 20% HPMC, 80% active 
Bis obtaindb by agglomerating 

;ure blended together, with 
:he resulting product being 

A 20% Zein, 80% active 
■ in obtained by agglomerating 
Ived in higjh-pH water (11.6- 
the resulting product 



g|^20% wax, 
i0ta obtained 
and coo 



80% active 
by agglomerating 
and grinding 



li %$ 



A 15% maltodextrin, 85% 
mixture is obtained by 

caffeine and maltodextrin, 
and grinding, 
mixtures can be added to 
types of chewing gum formulas: 
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1.4 

9.9 
0.9 

0.5 



(a) {liquid sorbitol (71 

(bl ihydroganatad stare 

I 

If each of 
material (38-45) wen 
.shown in Table 5, sc 
delayed release and 
using Zain, wax, and> 
release rate, whereat 
^would yield the next, 
moxxldt give a fast rejj 
directly to the gum. 

Partially 
can also be used in 
containing other sugq 
formulations A-Q; 



Sugar la ■ Sugar lea 
a a 

With 



Watir 

25.5 

52.9 
• 0| 



with 
Lvcaain 

25.5 



48.5 

8.0 



■ugrarlav 
■ 

HaJtafcar 

25.5 



$1-3 
12.0 



9.5 (< 
1.5 
0.2 



1.5 



1.0 



6.8 



(b) 



8.5 

0.2 



It 



1.0 : | 



8.5 

0.2 



1.5 



1.0 



.Sorbitol, 30% vatar) 
slyaata syrup 

examples of agglomerated 
Luated inj the formulations 
sample • wou .d give caffeine a 
re a fast release. Samples 
ac would yield the slowest 
lea with HPMC and gelatin 
qwest relea e. Maltodextrin 



compared 



to caffeine added 



sd or fullf treated caffeine 
type gum fbrmulatifns 
n such as i; the following 

i t 
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These fox 
alcohols such as 
lactitol, malt±tol,; B 
Lycasin or combinatic 
f f onnulationa with 
caffeine can alsc 
alcohols, such as 



<wt. %) 



L9.3 



19.2 
41.5 
1.4 
19.0 



10.0 



Li it- 



o.t:i. 



i,o ; 



1 

If. 2 
49.5 
1.4 
33.0 



5.0 



| 

1.0 



£ 

19.3 
51.5 
1.4 
14.0 



10.0 



9 

19.? 
51.5 
1.4 
16.0 



10 



0.9, 0*9 
1.0 1.0 



Lotions may also contain sugar 
jitol, ftannitol, xylitol, 
rogenated jisomaltulose, and 
^ thereof. Eugarlees type gum 
|lly coatoa or fully coated 

ide ;upim variou* sugar 
allowing Jormulatittu H-P; 
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sirbitcg 
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25.5 
53 0 
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23,5 
46.0 
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wiltu^ 

Lactitoft 
Palatini 

t r" 
Glycvria 
Flavor f 

Levtl Of 

Active |; 
Caffaiflif! 



17.0 14,0 «,0 



10.0 B.9| 



18.0* 



lo 
Lio'.o 



2.0 
1.5 

1.0 



2.0 
1,5 



2.0 



*r0 



1.0 1.0 



1.5; .*£s 







a 


Q 


£ 


25 . 5 




4 3 • 3 


43 • 3 


i3 .3 


41.0 


41 .0 


36.0 


37.0 


46 .0 


S 0 






* • V 

) • 


11 0 ^ 
* • • V 

a) 


6.0 


• - 


8.0 

5,0 
5.0 


t.8.0 
15.0 


8.0 


10.0 


isj,o 


10.0 


* * 




1.0 


6.0 


8.0 






1,5 


1.5 


1.5 


^1.5 


1.5 


1.0 


1.0 


1.0 


1.0 


1.0 



caain, all othara- 



All of thea 



:abl^ 7 which use the 



10 described in the e; 
previous encapsulated^ 
expected to give a d« 
fast release of caf£*4 
by adding caffeine dli 

15 Multiple su 

procedures can also 
modified caffeine fors 
Tables 5, 6 and 7. 
treatments are here 

20 Kxample <6 

maltodextrin at 30% 
This ponder is then 
hydroxypropylmethyl 
85/15 powder/HpMC, we^ 



Xf ;° 

.■orbitol liquid 

f^nnulationtt in Table 6 and 
"Lomerated caffeine, a* 
(38-45) i n<l in ch#L 
plea (23- 3$) would be 
. release |o£ caffeine or a 
ompared tto a prodyjft made 
*ctly to gum [as a powder, 
eggl ame ra t ion / encapsula t ion 
d in making re lease- 
in thn f c|nnulatioTi<| in 
fl.es of imuitiple st 
Lbed;j ■ 

It sine jjis jspray dried with 
\iM to pmp*re a powder. 
£^rat$# with a I; 

Lose (JtPMC) in a ratio of 
.withi water and dried. 
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After grinding Che resulting powder will contain 
about 68% active caffeine. 17% maltodextrin and 15% 

hpmc:. £ 

Example 47;jl Caffeine is agglomerated with 

HPMC in a ratio of Bf/15 sweetenar/HFMC. After 
drying and grinding, fthe resulting powder ie fluid- 
bed coated with an alcohol /ehel lac solution at about 
25% ea4.ide to give aftl! 1 * 1 product containing about 
60% active caffeine, fl0> HPMC, and about 30% 

shellac. 1 * l 

Example 4sv Caffeine ii agglomerated with 
HPMC in a ratio of aj/15 Sweetener/HPMC . After 
drying and grinding^&fce resulting powder is 
agglomerated with a |5* solids, high-pH, aqueous 
solution of Zain to |ive a final product containing 
about 60% active caffeine, 10% HPMC. and 30% zein. 

.1 Example 4S%- Caffeine is spray dried with 

a »£% solution of gefa|in. The Bpray dried product 
: ie^ihen agglomerate^w|th a 15% solids, high-pH. 
aqueous solution o£.Je|h. The fihal product will 
contain about 50% active caffeine 1 , 20% gelatin, and 

30% Zein. » 

Example Sjol- YCaf feina is agglomerated with 
molten wax in a rat*| of 85/ IS sw**tener/wax . When 
the-mixture cools an| is ground, ad is fluid-bed 
coated with a 25% zAn 75% aleejhol solution, 
giving a final prodttpt containing 60% active 

30% Zein. 
iles 46-50, when used in any of 
in Tables 5, 6, and 7 above, 
release. These multiple 
step procedures can Jctually give more delayed 
release than the si#lf "tap processes. Multiple 

>e£than two steps may give even 
legitimes, but may generally 



caffeine, 10% wax 
These e 
the formulations n 
give caffeine a del 




step processes of 
35 i longer delayed rel< 
f become less cost ef| 

Preferably, spray 
. additional steps o! 



|e$ive and le>a efficient. 

can be tfhe first step with 
xid-bad coating, spray 
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steps 
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release 
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For abso] 
rate of cal 
absorbing material 
silicates , celluloi 
would be expected 
thai amorphous augaj 
examples: 

Example 
c^fpelne is sprayec 
ab^rb the caffeini 
coaled with a fumccM 
atigpfc 50% active ca 
Example 
sine is sprayed 
Imixture is dri 
pra&ct of about 8 

Example 
sprgyed onto a mic 
Theimixture is dri 
that*, is about 70% 
active caffeine, 

t Example 5 

sprayed onto a high 
is dried and ground 
about 80% starch an 
Example 5 




lion being part of the latter 

ptpn type examples, delayed 
?£ne is dependent on the type of 
-Most materials like silicas, 
carbonates , and hydroxides 
[gjlve a more delayed release 
tf$ld sugar alcohols* Some 

A hot 10% solution of 
to a precipitated silica to 
ie mixture is dried and 
Lea. The final product is 

hot io% (solution of 
Eo a pharmaiorb clay caffeine* 

ground aid gives a final 
iy and 20% ! active caffeine. 
X 10% solu:ion of caffeine is 
Jtalline ciUuloae pbwder. 
ground aid gives ^ product 
jj^crystallini cellulbs* and 30% 




30 



35 



Example 56 
[caffeine is sprayed 
- dextrose material . 
and gives a product 
active caffeine. 

Example 57 
caffeine is sprayed 
the material. The 



ih 10% solution of caffeine is 
irption starch. The mixture 
gives a product that is 
0* active ciffeine. 
* 10% solution of caffeine is 
sprayed onto a calciK ; carbonaie powder. ; *he 
mixture is dried and: r^pund and gives a psfeduct of 
about 90% calcium caj w&ate am* 1Q% act iv^ caffeine. 

hot 1Q% solution jbf 
a higliiy [absorptive 

xture it dried and ground 
out 80% t extrose £nd 20% 



hot 10% dblution 
a sorbitol powder -ijb absorb 
re is dricfl and ground and 
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gives a product of 
caffeine. 

The samp J 
be used in gum foi 
and 7. Those prepa 
absorbed onto a matlj 
are expected to gi> 
that are water eolv 
release , 
.10 1 V|F Another 

topxique la to dry| 
sinjr or sugar alec 
wim sugar or sugai 
moJfe^en state. 
15 ■ f Example 

sorbitol in a ratld| 
caffeine. After 
ground. 

Example 51 
20 dextrose in a ratio, 
caf^fcine. After mii 
grovtod. 

Example 6( 
96% high fructose cc 
25 evaporated to a low 
The produs 
to the gum formulate 
Many of tt 
| step processes. Hoi 
30 'the caffeine sweetes 
the various process* 
agglomerat ion , abso; 
the preparations mac 
further treated in 
35 chilling, or coacei 
the product, and ci 
materials and procc 
step processes. 



rout 90% sorbitol and 10% active 

^pr spared in examples 5X-57 can 
:ions as noted in Tables 5, 6, 
ktions which have caffeine 
rial that is not water soluble 
t» delayed release and those 
hj|are expected to give fast 

ication or absorption 
caffeine together with a 
or resolijdify the caffeine 



3hol when mixed together in a 




added to molten 
rbitol to 10 parts 
is cooled and 



Icaffeine ijs added to molten 
f.|90 parts dbxtrose to 10 parts 
the blend is cooled and 

.ST 

vi% caffeine is dissolved in 
^syrup. The mixture is 
ture and ground, 
examples 58-60 may be added 
shown in Tables 5, 6 and 7. 
>les lifted are single 
more delayed release of 
y be: obtained by combining 
encapsulation, 
, and entrapment . Any of 
examples '51-60 can fee 
bed coatijng, spray 
i processes to encapsulate 
gglomeratfed with various 
in a variity of miittiple 



S 12: IS 



OPTIPAT 



WO 98/23165 



32 



PCT/USW/189T? 



f 



10 



15 





The caffeine can alBo be used with a 
variety of high- intensity sweeteners and blended 
together before encapsulation, agglomeration, 
absorption, and entrapment. This can reduce 
bitterness associatef |ith caffeine. Some examples 
are: 

■ y j_ Example 6 

f- ble^aed together in 
mixture is then spr 
SQ/4o mixture/wax t 
caffeine, 20% aspar 
Example 62 
4/1 ratio are diasofc 
of gelatin and spray 
is then agglomerated 
solution. The mixt 
a product containing 
35% gelatin, and 15% 
Example $ 

ratio are prepared i«|^hot 10% solution. This 
solution ia sprayed opto a high absorption silica 
powdfer. The mixture-4a|&ried, ground and fluid -bed 
^coated with an alcohqgp/l^ellac mixture, giving a 
^ rcxtact that contain^!* caffeinet 5% alitaxne, 40% 
[silica, and 20% shel^jcre j 

Example 64 ^ : 'me feine and sodium cyclamate 
in a l/i ratio are bJ^Ujki together as a powder and 
then agglomerated witj lpter and hydroxypropylmethyl 
cellulose (HPMC) . This||lend is dried, ground and 
agglomerated further a high-pH, aqueous 15% 

solution of Zein to o&t&n a product containing 34% 

eine r 12 4 HPMC and 20% 



f feine and aspartame are 
ratio as a powder. This 
[Hied with wax in a ratio of 
ain a powder containing 40% 
and 40% iax. 
fcaf feine and thauraatin in a 
in water with a 10% solution 
ed. This spray dried powder 
rith a high-pH aqueous 15% Zein 
]is dried and ground and gives 
10$- caffeine, 10% thamnatin, 
lain. 

jbaf feine and alitame in a 7/1 



sodium cyclamate, 
Zein. 

Example 65 
a l/i ratio are blem 
fluid -bed coated wit 
alcohol. The coated 




feine and glycyrrhixin in 
ogether as a powder and 
lution of 25% shellac in 
ct is agglomerated further 



with water and hydrox^cppylmethyl cellulose (HPMC) 
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to obtain a product ;eo&taining 30% caffeine, 
glj^yrrhiain, 25% ehpl|ac, and 15% HPKC. 

; Example 66|-|;Caf f eine and sodium saccharin 

in i ratio of l/i az| fended together as a powder 
and' fluid bed coated£v|th a solution of 25% shellac 
in alcohol. The coa*a£ product is agglomerated 
further with water *|d|^droxypropylmethyl cellulose 
(HWC) to obtain a plp&ct containing 30% caffeine, 

*5% shellac, and 15% HFMC. 
of caffeine and other high- 
intensity sweetener^t^^xaxnplee fci-66 are tested in 
gum formulations suc$ % those noted in Tables 4, 5, 
6 and 7, a signif icaitf Relayed release of the 
sweetener and reduce* Jaffeine bitterness would be 



30% ; sodium saccharin^' 
If the blel 




release would improve the 
following are examples of 
eine blends to give a 
ine and give reduced 

tdium molecular weight PVAC 
f 3/1 ar« blended together 
The fibers are cooled and 
containii 75% PVAC and 25% 



expected. This del 
quality of flavor, 
fiber extruded fvac/ 
delayed release of 
bitthmess : 
\ s*S .. Example 6t 
[an*^atfeine at a r 
'as aVpowder and ext 

r 

j ground to give a pr 
caffeine. 

*, ~< 

Example 68 t f^dium molejcular weight pvac, 
caffeine and aapartamf jt a ratio bf 12/4/x mre 
blended together as a§ powder and extruded, the 
resulting fibers are pound and giVe a product 
containing 70% PVAC, #4$' caffeine and 6% aspartame. 

Example 69 £ Iffcdium molecular weight PVAC, 
sodium gluconate at a ratio 
; *ogettoer as a powder and 
grox^M and gives a product 
caffeUle, 16% sodium 



caffeine, aspartame, 
of 16/4/4/1 are blem 
extruded. The fibers^ 
containing 64% PVAC 
gluconate, and 4% as 
: Sodium glu 

piat can be mixed wi 
encapsulated or antr 
inhibitor along with art 





!e is a- bitterness inhibitor 
f eine before being 



Thif b 



bitternres inhibitors 




tternees 
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sucfe as sodium salts, at chloride, ascorbic acid, 
glutamic acid and cleric acid, as well as other 
various 'organic compounds can be added to caffeine 
to reduce bitterness. 

Example 70 • A 20* hoc aqueous solution of 
malfeodextrin is mixed with a 40% hot solution of 
sodium gluconate. To this 2 liter mixture is added 
100 grama of caf fein#>;^±epersed and spray dried. A 
final product containing 50% maltodextrin, 33% 
sodium gluconate, and 't7% caffeine is obtained. 

Example 7l|-^ 2400 ml Quantity of a 25% 
hot aqueous solutioa^t maltodextrin is mixed with 
so grams of aspartame ©s form a suspension. To this 
is elded a hot aqueous ^lution of 400 grams of 
i ,0 Y^ gluconate, 20« cs|ams of caffeine, 1200 grams 
jof h|c water. This mi^re is spray dried to obtain 
f* B< ?f Ser containing 4^%|iaaltodext^in, 32% sodium 
? gluconate, 16% eaf f e%e| and 4% aspartame. 

t Bxample 72 *i|o a 2400 gram quantity of a 
25% iot solution of miajbdextrin, boo grams of 
citric acid, and 50 grams of aspartame is added and 
suspended. To this mixture is addLf a hot aqueous 
solution of 400 gramsfof sodium glLconate, 200 grama 
of caffeine, and 12 0o|g^ms of hot? water. This 
mixture Is spray driaf p, obtain a! powder containing 
41% maltodextrin, 28%|s«Jium gluconate, 14% 
caffeine, 14% citric fcSk, and 3% aspartame. 

The above examples are made to obtain not 
only a fast release of ^feine in chewing gum, 
based on maltodextrin t jriibapaulat ion, but also to 
obtain fast release o$ a sweetener and bitterness 
jLnhibitore to counteric^bitter effects of caffeine. 
I ; It should be) appreciated 'that the methods 
imd compositions of dj^fresent invention are 
capable of being incos^p^ted in tile form of a 
variety of embodiment^ lenly a few (of which have 
been illustrated and described above. The invention 
may be embodied in othei| forms without departing 
from its spirit or esspai|ial characteristics.; It 
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wil| be appreciated jfchit the addijtion off some other 



ingjredlents proce 
not: specifically ini 
impact on the pre* 
the invention may 
process steps, mat 
those lie tad above 
invention. However 
to tie considered in 
illustrative and not* 
the^nvention is, 
appended claims rat 
[de04#iption. All c 
rmeamng and range o§ 
to m embraced with 





f 



materials or components 
u^ad will have an adverse 
i vent ion. The best mode of 
fffore exclude ingredients, 

or components other than 
inclusion or use in the 

described embodiments are 
respects only as 
trictive, and the scope off 
ore, indicated by the 
%han by thf foregoing 
which conp within the 
ivalency < ffj the claims are 
sir scope 
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WE CLAIM: 

1. A method 
containing physical J 
control the release;; 
5 atepa of: 

*■ 

a) mixing a 
lying agent; 
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yprodvcitfg a chewing gum 
Modified caffeine in order to 
e of caffeine comprising the 




10 



15 



b) drying tj 
milSura; and 

* V % 

|C) adding a 
; a chewing gum formxj 
[ lev^l in gum of frop 



- 2. The method 
modifying agent is 



;ity of caffeine with a 



f sine /modifying agent 



modk 



ity of th> dried material to 



to prov 
?Ut 0.2* C 



-de a cifljki&e 

about 5. i%. 

*> .1 

1 ' i.fi 



[ claim 1 wl erein said 
^epauleti^g agent.- 



ML 



r |;3 * The method* 
jthe eaffeine and em 
withja epray drying 
jmixtsre is spray dri 
the, qaffeine in orde 
release of caffeine i§ 

% 



rding bo (claim 2 wherein 
tating agent are also mixed 
it and: the resulting 
such a wiy to encapsulate 
£increau£e :he rate of 



•wing |ua 



25 



4* The method ^Slalm i wherein 
encapsulating materia| « selected 
consisting of nultode$£i§|i and gum 



the 

from the group 
ara^ic . ' t 



30 



5 * The method 
drying solvent is saj 
of alcohol and water, 



Laim 3 3whirein th*; Spray 
from It hi group consisting 



LO 
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6. The metto 
pot^nqy sweet enar 
oftliippartaine. alit 



cyc|punate and its e 
thawwtin, monellini 
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t coatipjsations thereol 
: in &n|bination with 

ft 

; 7 ; A chewing 
of claim 3. 



claim 3 wherein a high- 
ad from the group consisting 
alts of acesulfame, 

saccharide and its salts, 
jydrochal cones and 
^nixed in £he drying mixture 
^caffeine. ■ 



inade according to the method 



|8» The methodl 
the |a££eine is riui 
encapsulating agent 
the rate of release 

"I 9 - 



iCSording to 'claim 2 wherein 
coated with a solution of 
Siolvent . in order to decrease 
gjiffeine; in chewing, gum. 



The method; 
ected from the' 



is 
water. 



10 f The method 
encapsulating material 
consisting of shellacs 



11. The method 
additional high- pot er 
group, consisting of 
acesulfame, cyclamatt 
.ta tilts, thaumatin, 



?laim 8 
ip consist 



wh irei 



!||Uim 8 whiTein the ; 



selected 
Zein. i 



n the solvent 

ng of alcohol and 



from the group 



if 



Laim 8 wh«rein an 
^Waeten^r selected from the 
ame, a&itjame, salts of 



its salts 



llin, jSiH ydrochalcones and 



saccharin and 
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; 12. A chawing 
of eft aim 8. 

I : t 

f 

'•. 13 . The met hoc 
the caffeine is enc< 
order to decrease ti 
chewing gum. 
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co«i|inations thereof ^mixed in the drying mixture 
in qm^ination withal caffeine. 



made accofding to the method 



)rding to claim 2 wherein 
Lated by cpacervation in 
be of relclase of clffeine in 



20 



25 



30 



14, The me the 



the .caffeine and enc 
|flth>a molten materi 
pnca^eulated by epz 
the ifae* of release 



:1 



i 



15. The method^ 
encapsulating agent 



16. The me the 
the caffeine and enci 
with a polymer and tl 
into fine fibers in 
caffeine in order to 
caffeine in chewing 



17. The method 
polymers are selected 
PVAC, hydroxypropyl 
plastic polymers. 



drding to claim 2 whfcrein 
^ .ating agent are also mixed 
Ipd the caffeine ie: 
trilling in prder to decrease 



M £faine in" chewing gum. 

5*r 



^laim wjerein 
£lses wax. 



ft 



rding ^o claim 2 wherein 
ikting 



jent are alf$ mixed 
iltin^ mixture isfextruded 
way ^ to encapsulate the 
ripaee ttfje rate of rflease of 



t; 



|aim 16 whferein th# 

the group consis|ing of 
oae , pplyfethylenef and 
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^18. A method 
containing physica] 
control the release 
5 Btepa of: 

a) mixing a 
agglomerating agent] 
thej caffeine; 



P producing a cheving gum 
jpjfijpdified caffeine in order to 
;e of caffeine caetprising the 



fcity of caffeine vith an 
a ■olvent to partially coat 



b) removing j^jolvent frjnn Che mixture of 

19 agent to form a dried 



caffeine and aggl 
i&taial; and 




1 19. The methc 
of facing on the ac 
«bou| 5%. 

I 

t 

20 -30* The method^ 

of coating on the ac 
about 15%. 



21. The method: 
25 |of coating on the ac 
^about 30%, 



22. The methodfl 
material is ground te 
30 dried material to tt 



ity of th I dried material to 

to provide a caffeine 
t 0.2% ti \ about ^.fl%. 



if . claim 18 i herein the level 
operated ca: •£ eina Lm at leaet 



m . > . : 

|t'«laim 18 wherein the level 
grated caffeine ie at leaet 



it- 

' jglaim lfc wfierein the level 
rated caffeine ielat least 

i F * 



Laim 10 wherein 

let pri 
ring gjjm. 



J dried 
the 



* ! 
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i 23. a method ff^produclng a chewing gum 
containing a phyeic|liV- modified caffeine salt 
compound in order t| control the releaee rate of the 
caffeine aalt compotfid comprising the crept of: 




a) mixing a 



itity of a caffeine, salt 



►ound with a modV^ng agent; 



b) drying tl 
ind/modifying 

adding a 
a cfieving gum foi 
cowBDibund level in 




Heine ealt 
mixture! and 

|i*y of tlk dried material to 
bn to preside a caffeine aalt 
from abcut 0.2% *o about 
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